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■ y . mmm . . . 

(Cnidopus japonicus) &3fc<£>3?9£&&gf ^ S JC&U^fUJB ^glf 
• tf^ hJJ T (Aequorea victoria) -teftStel - 5 ii^-fe^^M 

(GFP) »^^*3vn-c#< wffl^$rw-r5 0 aia, 

Mft3§£*5 i^%&3ffi«j (semi-rational) ^«^fl^(c£<5V v(\ £ «fc $ 

ft fci<tI$ll5GFP^O-oi: UT^^Mfi® (YFP) 2^ 
ff£>^5 0 YFPfi, (Aequorea) GFPtl^O^-C^tSSI©^ 

^^i"o »©Y F P.© £ jo j; Jtjtlf ft 60, 000~100, OOOM'W *5 i 
U 0. 6~0. 8 9 (Tsien, R. Y. (1998). Ann. Rev. Biochem. 67, 509-544), 

£fc N GFP^^OffiO^Ji: LX;; v'7«iei (C F P) &b 9 > E 
CF P (enhanced cyan fluorescent protein) &j®bfoX^Z>o £fc> Wy^V 
^ ^ (Discoma sp. ) & te^fe&ft® ft (R F P) t>¥HI £ *VT*5 !9 , DasRed 
BlbT V % So- © £ ? fifths v-T^-fe, #fe©4t ; 
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if.&Wfe. tt?'<iy*tl'f'\9 (Cnidopus japonicus) \t&$£tZ>%iW£& 

^Sf-^i? (Cnidopus japonicus) <D c DNAyjzfy V — ^blM'fy^^r— 

^^5t)L^ 0 $ kKl*^^^ #btV^ = ^^-T y=¥>^^^ (Cnidopus 
japonicus) &&<D&^m&K(OftW&®&RX? pH^tt^?^ bfc e ^^^ 

fiPfev '2*380i.fc'J:;h,tf; aW y^.^f^ (Cnidopus japonicus) fc&<D 

(1) WgM*#6 10nm-efe^ *3k«rJ&LfcW 

(2) 6 lOnmiC^I^^WWe 6 7 0 Offeo ; 

( 3 ) P«#ft<£ p H«gg-# p H 4 ~ 1 0 5 : 

(a ) SMffl i?;|B«©T S/IBKR! ; Xt± v ; 

(b) lB^I## : i fclB^©7 : 5 /^lE^fc&vvc iiv^|:f .©7$ySo^^ 

' . ■ ; , -" :•• . „V;> ^ f; " '•/^ ! ,. ; :- "V 
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eto** i ■KtiMwr s / mmm K»yx+ 6 4 # § or ^ y mm&x 
p ^ 7 ^ =./vr 9 = y $ ix-c v > 5 t ^ y msm Sr^r-f 5 , M fe»f 

SH^iJ## 1 fcBBft© T ^ y MiS^J fcl*3V * : T % 2 6 # S <DT $ y IKB^T? 5 y 

^^-f ^^s/< y y\z.m& &ti, 1 4 3 # g 5 y mast* fc § ?v 

(a) --S?!l#*l ^|EtoT5: y^ia^J^ = -K1-5D.NA ; Xfi, 

(b) ia^J#^ 1 £iBgc w 

■'■"50* = - K1-6DNA : 
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(a) mmm-^2\mmoM^w.m;xn: 

(b) w&m^ 2 fcmffiv&mmifc&^xi ^btii©si©^ stex* 

urn : 

*^©$fe^jSlJ©fiJ®fc«fctU^ E^J##12 X 14, 16, 18, 2 01 

f* 2 2 ©ahi** ic&ttottKBTii sr^rr « d n a s s .■ 

t LXm^r FRET («*B|^^/V^^) $££0 5 £s 

Hi hi* *^Mo^^^y^^>*5l5©fe*ge® (KG r ) <DWt* •". 

1-« • ' : ; . ' 

0 2fi x y dfyf t ^ *MiI6f (KG r ) ©Rft* • 

^ F;WpHgStt^^t. p HlUfc^ U mmmyt8t*7F-t 0 610nm 

tt*npi® 3 ^ ^-y y f t ^ **©feiie« (kg r ) mm<QWi.%k%7F 

Us 277nm fi— ^.^g 611^1: i LTtefrftSKftS 0£#»iT$ /*©!ftjji)v - 
277nm ©fr£g£ Kfi^-^T-fc 5 * £^ U 610nm 6ft"e*^ 

/.. ' "... . : :\ ... .f : "; : ; - : "■ . .. ' J'.. ' / 
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K©3^f-f y^Vf t ^*©fefiei (KG r ) tf(P!S»pH4~ 

pHl 0(£^T*5£^^bL&l^£&^1% 
HI3f*, (KG r ) (D^gft 

(KG r <DT$ y^SB^J4'0 28#i©ASrGjc, 41#g(DE^MC 145 #g£> 

ClrSt, 158 flCTS: UC&^Lfc^ft) ^Hbfc*^ h;V^i~ 0 $t«l 

ttf^U mmZ&ytO&gZTFlr. em f*3bfc*^ f/V^^Uex fSJSjg 

H4f4, ^?l©3WyWt^ ft^&m^fiK (KG r ) (T^gf* 
(K G r ©7 ? /mmm^(D 64 # | ©Y % L Lfci£MftO (»WSL* ^ V 

@5 tt, imWV^^AV^V^^t&^&mW^ (KG r ) CD^Hfr 
(KG r <OT% /^iB^J^cD64#@(DY^M^«Lfc»ft:)«JUt^-<^ h 

0 6 ft, ^PJ^^^^-ry^y^^^S*0-fe*^eR (KG r ) (D^M^ 
(KG r Hyfi SmmW(D 41 f|©E^Lt, 80 #g(DF^G^«U« 

0 7 ft, «IO^fiy^ft^|Ofeiiai (KGr) ©flf 
(KG r (DT* / mia^'J *F<D64#g<£Y£F L7c^#) (D^^V®©^ 

0 8te, *^Oi*f^ y^ft^ft^©fiiSei (KG r ) 
(KG r ©7 $ /^lEW© 64 # @ ©Y £ F ©M*^ K 

0 9ft, ^©3^y^^ft^S*©^iei (KG r ) <D^M# 
(KG r ©7^ /^ia^Jt©64#@<DY^H^^l>fc^f*:) £>3bfc, 

m 1 0 ^©3wy^vf-r^**©feiisi (kg r ) <b^m 

# (KG r (DT $ y.^SS^J't'O 64#B ©Y^Hfc^ Lfc^M#) ©P»*^> 
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illl^ ^^=Wy^f^S3l5©feiief (KG r ) 
. (KG r ©T ^ J W&&W<0 26 #g © C «r VlC* 143 #1 © C & StC,. 199 # 
1 © P £ L ^gfc^ Lfc&JWt?) ©3*ft; m&X'*? h/V%#i-o 

01 2 tt v *fcW^»*3Mr y 4 f^^Um^U% (KG r ) ©^g 
ft (KGr©T^y^iB?iJ'F©26#@©C£Vt^ l43#'B©CfcSK:, 199 # 
g©P£Uc&^Lfc^#0 <DWUxs<? h/vSr^-To 

»W ^Jfe-T 6 ;fc©©^Ji©7M 

(1) »^§a©jfeMJig 

*%W<D&mW&m$s ^f-A y^y^^r? (Cnidopus japonicus) £&© 

(1 ) M^fcRdS 6 1 0 nmf fc «9 , L&V> ; 

(2) 6i0n m 131*3 £^/V p Jtft#W 6 6 700^5; 

(3) p«$H£© p nm^m* p h 4 ~ 10 *>* : 

=t*r^4y 9 (Cnidopus japonicus) ji, Wl&fj^ (CNIDARIA) ©?£ 

Aii (Anthozoa) KMrt^A y^r^-Y ^ © 1 ffafc 9 \" fr^ffl©^ V 

• o c 200 #-C&V\ ^f±^©ii^fcH ; S^Plf|5^bBi:tfflb, §#©{* 

ItMz^f-j y* b<o% ##v> fc 0 *a»^fc«Bi'-ll»^ A ©Sfl!*g 

#*tmT©H;!&#]-Ci^ . y 4l/<?-W (Cnidopus japonicus) 

■y *&#©y y * £ h (o4.mm a fi:W s r i ^-ct sn-a* 
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#3803©£,££6fCB:, &TFV&IMntttM D > PJ^XfeMfc^ 6 1 Onm 
TffctK &ft£3§L&V\ 6 1 OnmfcfctfS^lft^gb&Se 6 7 00 

^^paSttt^^W^VNii^bx *3»M<Ofe#5tejtttv-(i) FRET 
©T^t/^-^f (x^/V^gtfr) £ l/UBV\fc9 % (2) m^VtcftOx. 

v*fi (3) seM^T$y^iB^^^^ALTM^r^<t5fc«i-5 
5 1-5.' SP"^ **W©^*»e|t^r±, pH4~l0<D$£ffl 

( a ) |B?iJ#^ 1 [£SI©7 ^ J tStWm ; %\%, 

; , . : Kv-'-i':/, ' ■ ' ■ ' ^y-Wl i 

ft; »#tt© P HttSWtJi.', pH4~l 6 fcSiiWi u \ 
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atlt E2?II#*lK:|Sij07$/»E?!IH:*v>-C, 2 8#i£>7^/iaS 

6ft ; IE^J#^-i : K:R«©7$ /»E^k:;l8vyc> 6 4f@©7 0Mt'fc 
IB»-B-1 £fS*<2T $ / miB^J^^V^T, 4 ltS©7^MT'$)5^ 

^..^y^dsn^ v-^fcto^^; 8 o#s <bf t; WMMxhz? ^)x>t5 ~ ' 

y# ^ y ^ icjllft Sivtl^ 7 ^ / *teWSr*^ > ; IB^J## 1 

^itfc5foyy^t^f^y^cf^$^ltv^57$;ra^t?)^ ibfc 

V N X> 2 '6#B©^$>te*"e*>6^y-<y3»<<^ Vfctt&i^ 1 4 3 # 
: |.07 $;iMtfe5^r^ V*ty y^«&$*W 1 9 : 9f|(D7$7i 
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t>«fcv* 6 

?iJMt^i3?iJ#^ 2 £13* Lfc&MMOlf I»lt5 i b £ 9 3£ ^7*7 
^ISthU •^Hfe^V^T> a^^y^^^ (Cnidopus japonicus) 

(2) ^PJODNA 

(a ) S#J## 1 fcfB*c©7 5 V S*&BI&=* -H"5 D N A ; .Xtt, ■ 

(b) 1B?!I##.1 ^IB^CDT ^ ^mia^J&*5V^T 1 ^feM(7)T $ * 

^©^SS^ji^r5-p'NA*s^ltbJh/S. V 
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iteMSr^SDNA©**^^ VTW. IBJIJ##12, 14, 16, 18, 2 
OXfi 2 2 OW^fctB^^^iBjllSr^^DNA^tf - 

5 u m&ftozf? a -r-zk^tctf y > ^ vmrnEus- < p c r) : £ o t§& 

$J/Lfi, Molecular Cloning: A laboratory Mannual, 2 nd Ed. , Cold Spring Harbor 
Laboratory, Cold Spring Harbor, NY. ,1989, M Current Protocols in 
Molecular Biology, Supplement 1~38, John Wiley & Sons (1987-1997) MfEf? 

(3) Olfl^it^^ * - : 

*3&0!©DN AttBEfc'** *-*£#A H t J&STt S. *?§|g 

^V>TJWW©DNA.r±V.^KiaS5teR*: ^n*- *-^> tftjftflg 
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• v;H>v?s-y ^ • T $ 7— "ffifife^" (Bacillusstearothermophilus 
maltogenic amylase geneh /^/V* • !J ■$r~dv/V'$ * a T^^tfef 
(Bacillus licheniformis alpha-amylase gene) , /^/V* • 7 ^ P ])>77fi 
i/^ 'BAN T% 7 ^"^iftis-?- (Bacillus amyloliquefaciens BAN amylase gene) > 
/^/V* • y-77--V * - T;\>% JJ •? p^T— ^atfei 1 (Bacillus Subtilis 
alkaline protease gene) fc 1 < te/^/W* • 7*5: /^^ • ^p >>^~ tfiUs^ 
(Bacillus pumilus xylosldase gene) ©/d^-^ ^fcte? • 7A^© 

P s 3gL< ^P^D^-^V^Ji^© la C> trp^U< « tac :7 s P 4- W 

T-l (^p^^^*^) 7°p^-^ £fcte7rV <M/W*2±m$ 
KJ * % P 1 0:/p4— > v t-h07 7 • *y • 

«D7p*-^ T;lor-/^t Kn yt^&#n^^ N TPI L7H 

.4#, ADH2-4C ^ti^^^m&^^o ■'. ',4--\ v 4- 

tp : iA7 p P^Wfc$V' 

*fcttJttt1&3={i:o-v^ttTP I l^-5^^U<fiADH3^-U^ 

^-Ii5t^!) 7r= U-*/a ^ V ^"TVV (#l x. # S V 4 0 £ fc ItT? J 
/V^5E 1 b ^J$a' 3fe© t> (D) x >-f-|H^J (#!l S V 4 0 ^ >rs >-f-) 
^«tOTf?^^Vi^|H^J(^!|x.«Txy SmVW* VA RNA V 
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*^iVOk Knitl/^^ (DHFR) ^fctt^-fry 

(4) ^wojggtejfeff 

' .^LSOWa^iW.fc UT^, HEK2 ?3jfflll£s He LalSS, COSU1S, B 

HKiia, c h l » & * «' c h o tmwtm tfbtiZo M%mm^mw^ 
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%m%&ft^tfbin\ y-yjou • ir W tf (Saccharomyces 

cerevislae) ^fcf±ih ^^7 tf*?<f ir;* • ■ £/W ^ y ( S accharomyces kluyveri)^ 

^ p ^iiiliS l^iALti A»i±»^llit D^f /^^ ^ 

"Ccf<5 (^!|/itet N Baculovirus Expression Vectors, A Laboratory Manual ; HkXP 
pW Y'yu h =2— /UX« >f l/'^V^rtL 7— /Mtn^-, Bio/Technology, 

6, 47(i988)^^iE^)„ : 

(Autographa calif ornica nuclear polyhedrosis virus) ^^rfflV - ^ i >5 S "C# <5„ 
E&M t UTfi, Spodoptera frugiperda <D0Piyflfl&T*fe<5 S f 9 N S f 2 
1 [/^iPr^/W* • ^T.T'Vy v'a ^ • X N 7.-^7l>P-' 

a 7/K ^7* y 3. — • W f- • 7!)-7y«7>'K'* >v<p«- (W. H Freeman 
and Company)^ ia- 3 — ^ (New York), (1992) Trichoplusia ni O^liJfBflS 
•CfeS H i F i v e V h P5?*>1IJt)**:J8v*S C t 5„ 
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aWHfe, )I&!£2£> ^W^fc £ 3 tWK«k V^frT 5; y (deae) t7 7 n 

-^(Dl^^^fc^^^^n^ fe, S-SepharbseFF(7 
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J; 5 3ft»H-5 r . ifc «fc D , j^©iSteB.&Jt «r = - 
Ki-5 D N A 5 C £ # Tf f 5 . C © D N A £ jl^ fc*A1-3 -ifc 

#*IHJ©ftZflM!&#W1-5^©--;Oi: UT, FRET (^#Bl^^/V^ 

T^tftMSK (CFP) •c^mt^-^^i;, S-©&3teB6st£ u-c© 

H£3bfeB6« (YF P) t«Lfcfr©^ii:#§t5 r i J; J> ; M. 

&mitm&w (yfp) ^r^w-^at^^, 

(CFP) fcK^-^fcL-CflUflS*, MWIT'FRET 
fef^iXt, 3i^;v^-v-<^©i«VN^©fe^ ( K?:~$m fcM&fafcSbfe 

mxv&mtK 2 iis©^4:©ffis'^ £ i o-cas^ufc t % ©& k^-^© 

tih 2 «^©^©tSSl#ffi £ £ o Tifflg Lfc i> ©# K^-^©m3fe©»'> 
D l 1 .0E«8|3te«fe'K:'i t> #$!|-f 3 - £ ^•Cf So. IP.^ .temif© 

*mw<D&mw& , xfo, #^ fret (i**i*i^^**>-t*«-* 

W©W»»fc^©«3te«e»i©*^(»2©iki&'ft) *f^fti"5.«tU"C, 
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0, ±|32®IK«^»ra^tl5:^^Wi-$v.i^^t^o ft*5,-#36B8 



#&§rM1-5 =■ ^4 y^y^V? {Cnidopus japonicus) £JSV>fc 0 WWhtc 
[■href-* y^fyft^ WT?#tx SMl ^7Afe- TRIzol" (GIBCO BRL) 
t 7.5m.lAl]tT*^WXU, 1500X g "C 10 ^Mai'b Ufc c ISE^pp * 
;VJ» 1, 5m 1 15 IMWJWfLfcfc* 3#WiMt bfc» 7500 X g "C 15 #W38l 

>b LtCo ±m A J 3. 75m 1 fcjn*.* 15fHf#tfcf s 10 jfrlW 

#«Ufc 0 17000X g ^_10-&IB»i> Lfc. ±?f 70%^^/-/V^ 6ml ^P^ 

"C> 17000 Xg "CIO #P3iS>i>Lfc 0 ±m*feXtt.m* DEPC 200ul X'^bfc„ 




(6) ^BPJ^^y h 
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DEPC frX^fc RNA £ 100 fe\Z$>%l LT % 0. D. 260 t 0. D. 280 O^^rtJ^ U 

TRNA^^SHofCo iltfeOiH^6l.2ingO^RNA*#fco 

(2) First strand cDNA tf^fifc 

£ RNA 4/t glrtil, First strand cDNA (D^ffc* y b" Ready To 
Go" (Amersham Pharmacia) {t£.V cDNA (33 m D U tc 0 

( 3 ) Degenerated PCR 

Lfc First strand cDNA(33 m 1 ) 5 *> 3 ju 1 LT PCR &=?to fc G 

t^i% . .. 

5' - GGIGSICCIHTISCITT-3' (primer 1) QSSM^f-flr 3) 

5' -MCTGGMGMTTCGCGGCCG<;AGMtTTTTTTTTTTTTTTTTT-3 ' (pr imer 2 ) (ffi^J#-^ 
4) 

I ft^T /iyy, S ft C XI* G, H \t A XttT 3Ui c 
T^T 9 !/— h (first strand cDNA) 3/zl 



X10 taq /^;77- 5/zl 

2.5mM dNTPs 4/il 

lOOuM primer 3 1/xl 

lOOuM primer4 ' ly.1 

* 9 ./. 35/xl 

taq polymerase (5U/ m 1) 1/x 1 
PCRE^# 
94^ 1 # (PAD) 



94*0 30 S> (denaturation) 

52^ 30# (7'7'f^fW^b^T=-^^) 
72'C 1# (/y^v-M) 
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±IB 3 v 7* 30 * /Mrv\ y is 1 1M j^;vr t 0. 3°C 

Ttffdo ip-fe^ 30^^;W#(DT=-y ^^^«43 e Cfc^§ 0 
72*0 7# (§&<£#*) • 

-til 1 <Z> PCR l;Ml-fr> K i bT v *> 5;-^ 

PCR Srfro fco P ^/Wm^tili?, SOObp £ 5fe) £ 

^ «9 itJ nmvtc 0 iO800bp Oiff^fiS' -UTRg|5#£#:£^WfCo 

(4) if7^n-=^&t*!££IB^JO&£ 

MM Lfc DNA ItrJtSr pT7-blue vector (Novagen) \Z? J ^— ! s 3 > Lfc e ±BM 
ffi. (TGI) \zhy>^y^—^—^B^LX^^—^ 1 7yfh±u^iyay : tff^\ 
^^P^-cD^M^O^;^ KDNAlr^U-C, #A$ftfcDM$rtf-0:!& 

mmm* dna ^-ic * v h& ttc 0 # btvfcMXiB^j^f&o^^se 
ykfcTommmm t $m ut^ o dna j&gia^mft® e oyfrz fr* 

it; 3' -race fe££5&fc^£;R<^ n-^^&eofco 

(5) 5' -RACE £fe 

. Degenerated PCR T*4 fcttfc DM Jff^O 5' .^okaEE^J*^$^5 ; ^fe'ii'. 
5 -RACE System for Rapid Amplification of cDNA Ends, Versions. 0 (GIBC0BRL) 
SrMv^C, 5' -RACE&^frofCo mW.t LT (1 ): ^SLfc^RM ^ 3 M g& 

Stfi£>fSI#<D DC-tailed cDNA ©— 0 g 
5' -GGCCACGCGTCGACTAGTACGGGI IGGGI IGGGI IG-3 ' (primer3) (KFU#-^5) 
5' -AGACGAGGCAATTTCCATCAAG -3' (primer4) (@E#0#-J§- 6 ) 

5' -GGCCACGCGTCGACTAGTAC-3 ' (primer 5) (|H^J#-^ 7 ) 
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5' - GGCTACGCTTCCATATTGGCAGTT -3' (primero) (Sa^l## 8 ) 

t is * ^wa^^sj-e, %t® z nt. 350b P <o*y kshsq V m umn tfc c 

ffifi Lit DNA £ pT7-blue vector (Novagen) K 7 4 ?~ >S 3 ^ Lfc„ 

(TGI) i/3 ^LT^/V— *fI7-f h±U?isa ^^ffV\ £ 

V^n^-<D*J3§B<fc !? plasmid DNA-HfMLT, ^A£ttfcDNA|$frJttf>:&£iE 
*HJ£ DNA *s-9 £ x ^fcfcLfc. ^*W6C5HttBW*orai»-8- 2 fcjj* 

2. 

Srf^R-U (2) "CUBS Lfc First strand cDNA ZmWlt UT PCR <Mrofc 0 

5' - CGGGATCCGACCATGGCTTCCAAAATCAGC-3 ' (priffier?) (IB?!l#-J§- 9 ) 

5' H:CGGAATTCTTAATTGTGACCAAGTTTAGATGGGCA-3 ' (primer8) (iB?lJ#4 1 0) 



PCRf&2tfS*Mfc 

f VT'Wh (first strand cDNA) 3 pi 

X10 pyrobest /^77^ 5 /x 1 

2.5mM dNTPs 4^1 

100/iM primer7 ljil 

100 mM primer8 1//1 

5 y Q 35/il 

pyrobest polymerase (5U/ /x 1) ljul 

94°C 1#(PAD) 
941C 30 # («D ■? 



55°c 30 1> (^^-fv-cfy^ b^©7^y y^) 
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72«C 7# 

^yv©«^SiT% M^tifc^J 700bp K&$j p ffl U. J*M 
UT pRSET vector (Invitrogen)<D£a/BH I > Bccto. I ^faK^-?? Xi*~y? b*t N 
*JM4* (JM109-DE3) "C*^^*^ :.Mse : ttN^.lC.His-tag ^#< £ 5 
a b Lfc'©-Xf36^3pfitt Ni-Agarose gel(QIAGEN) Tit ^Lfc 0 flfgl© 

(1) ftW#te©#$r 

20 p. M ©£Jf § 6, 50raM HEPES pH7. 5 ffl V^XjftlR* Y /V&$J£Lfc 0 

6 (KGr -iUfe) T?ft610ip \t%&<pV~# ttfoftlpfr, :&yt\±$m£Mfr<? 

TC (mi, IDo 

'fci; ■ V :,': : ; v-v 

6*g&K (KGr) ©ttft 

g2EM* ^/Hgtjfe^gfe arosE pHKtt rizit& 

610nm - 66700 (610nm) - U 2 3 2 

(2) pHKtt« 

lOOraMcDTIBOM^^T-meil^M^^^ h/V£$|£Lfc (@2) 0 
#pH©«flrttf*jfc©iI?K' . . . • 
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pH4, 5 : ii^^77- 

pH6 : MES -y ~7 

pH7 v 8 : HEPES ^^ 77" 

pH9, 10 :./y^/%7 7r :\ 

KGr©28#B©A'SrGRl x WSIOE^Mfc, 145#g£>C&S^ 158 # 
@ © T & I fcl&aS^S CI t lCj:oT % 444nm (uft© — £ 534nm M t°- 

^*«roJtfe©^:3te*JfeoJ:5H:^ofe (H13)e 

mH&m 5 : K G r (DT ^ / i 5'1Wt©8k'SE- 

KGr >3$ifeH7£fft7 ^ ;i (QYG)ffc5 64 #B % L £fc&M fctt&t" 
5 X k t:i o T KIR ? ft 418nm , 610nin <D®lfctr— * £ <9 

i^iCftJR^^iM'ffrf 5 (Ell, 2)o 64 # B <P Y £ L Ucg SIC 

(D7 $/^SB^JSriBJ0##l lfc^U ^iB#J£SBJ!J## 1 2K^ir 0 64 #1 

<o y * m icam t fca e wot s y ®ga^j$ria?ii## 1. 3 fc£ u a&i&o$.B 

^iJ#-§- 1 4 KL^-fo 

41#g©E&Ll^ 80#BOF^Gfcfi^-f5*^J:oTP^t 0 --^ft528nin 
t ft 0., *M<0 610nm ± 5 t » £W a^T« (HI 

3), icbsescoT^ ;wtmn&mn&f§r i 5 m^u &si3?ij&@e^j#^-i 6 

3H&B»&j*7 5: y ft (qyg) -ei>5 64 # @<b y &F tlfet5i i:'t J;ot 

Klfctf— ^-r±-412nm tft t>\ #5fc<Z> 61foim ©KJR tf- £ £ ;9 ^^ftflflt^ItXt' 
—?&&?TU & h K 504nm jfc t 0 ^* b -f 5 & ? (0 4 s 5 ) 0 

£©S£Jt©7: ^ /^iB^J^rlB?!l## 1 7 fc.7j* U. ^Sia^iJ ^IB?!J#^- 1 8 K^k 
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SHLBH&fcTSyS* (QYG) TN^S M&n<DY&]l\m&-rZZ.bKl:<oT 
mUV^f 418nm t , *%<D 610nm O^tfE «fc 9 t>*Sjfcgttlfc!»JK t? 
U $ <b £ 520nm £ £W i: r 5 H3b&&'t& J: 5 t-ft 3 (0 6 , 7 )„ 

26 # g © c £ v v 143 # goc£s fc.v 199 # g ©p £ L fcfi&1-«5 <fc 
oT®J|XfcWfi585niii #5f5£> 610nm -'©RllX fcT— * i .9 t>S^SftlJ^ 

JR'tr-^iS^ffb, $b^625nm^t°-^ i-r^^^-rS J: 5fc^5 e ^ 
*Sief(*KG'rRb Ufc (08 % 9) 0 - <DW&W<Z>T ^ /»E?0fcIE?!l#* 2 ; 
lfci^U «U£iB^I«rK2W» 2 2^1% 

a-^^ y^r^-V^ (Cnidopus japonicus) -$3fe©$f&fcft 
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1. = * V^S^^t (Gnidopus japonicus) &5fe£>Tfa<£#44&#-r 

z&mmsWo .... 

( 1 ) ttl^SP 6 1 0 nmtfc ?K 

(2) 6 1 0 nmlC^lt^^^MP 6 6 7 0 ; 

(3) «»pHl§WpH4~l 0T?^T'fe5 : 

( a ) iH^J*-^- 1 kie«ot $ y ^sa^u ; Xtt', 

(b) @B^ij#^i^isttoT$y^iB^Jt^v>Ti^^rtoT?y^^, 

?IJ: 

to; ■: V- " ' ; . ; - • • ', • ; •• ;: • : . .. • : - '/• : ' / ; /' ; ..■•/; ; : .'. ■ •' . 

5 . iSW-^l ^|Sa^7$ y^lB^J^*3VN-C, 6 4#B©7$ /iaSf 
& -5 <f- xx *, v ^y 5-3r~>icm& ZtiX^ZT § / fHEftl 5 ^ S St. 
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9 . ib?ij#-§- i ^latoT ^ j tefev>*c% 2 6 # gor $ / mas-e 

10. w^i^bgofRitu^iB^^eK^^-K-rsDNAo 

( a ) @S?IJ#^ 1 iClStt^T 5. / W&n* =■ - Kf § DNA ; Xte, 

(a) ih?ij#-^2 \z.um<Dm.mmn ; x\z. 

(b) 2 icie«©&^^ wmrti 

IH^iJ : 

13. IB^J#-^12, 14, 16, 18, 2 0Xfe2 2<Dtfitlfa\Z.Um<nU 
£BB?lJ^-T5DNA 0 

1 4. f»#3gi oa>e> 1 3 <D®m*\z.m$<DDN AZti-zu^*.^? ? 

1 5 . m#3il 0 fcfc 1 3 OfRltb^vliaftODN AX&Sfcfc^l 4 (CfBftO 
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SEQUENCE LISTING 
<110> RIKEN 
<120> Chromo protein 
<130> A31347A 
<160> 22 

<210> 1 
<211> 232 
<212> PRT 

<213> Cnidopus japonicus 
<400> 1 

Met Ala Ser Lys He Ser Asp Asn Val Arg He Lys Leu Tyr Met Glu 

1 5 10 15 

Gly Thr Val Asn Ash His His Phe Met Cys Glu Ala Glu Gly Glu Gly 

20 25 30 

Lys Pro Tyr Glu Gly Thr Gin Met Glu Asn He Lys Val Thr Lys Gly 

35 40 .' " 45 :-■ 

Gly Pro Leu Pro Phe Ser Phe Asp lie Leu Thr Pro Asn Cys Gin Tyr. 

50 55 60 

Gly Ser Val Ala lie Thr Lys Tyr Thr Ser Gly lie Pro Asp Tyr Phe 
65 70 75 . 80 

Lys Gin Ser Phe Pro Glu Gly Phe Thr Trp Glu Arg Thr Thr He Tyr 

85 90 95 

Glu Asp Gly Ala Tyr Leu Thr Thr Gin Gin Glu Thr Lys Leu Asp Gly 



Asn Cys Leu Val Tyr Asn lie Lys lie Leu Gly Cys Asn Phe Pro Pro 



100 



105 



110 



H5 



120 • 125 
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Asn Gly Pro Val Met Gin Lys Lys Thr Gin Gly Trp Glu Pro Cys Cys 

130 135 140 

Glu Met Arg Tyr Thr Arg Asp Gly Val Leu Cys Gly Gin Thr Leu Met 
145 .150 155 160 

Ala Leu Lys Cys Ala Asp Gly Ash His Leu Thr Cys His Leu Arg Thr 

165 170 175 

Thr Tyr Arg Ser Lys Lys Ala Ala Lys Ala Leu Gin Met Pro Pro Phe 

180 185 190 

His Phe Ser Asp His Arg Pro Glu He Val Lys Val Ser Glu Asn Gly 

195 200 205 

Thr Leu Phe Glu Gin His Glu Ser Ser Val Ala Arg Tyr Cys Gin Thr 

210 215 220 

Cys Pro Ser Lys Leu Gly His Asn 
225 230 

<210> 2 
<211> 699 
<212> DNA 

<213> Cnidopus japonicus 

<400> 2 . • 

atg get tec aaa ate age gac aat gta cgt ate aag tta tat atg gag 48 
Met Ala Ser Lys lie Ser Asp Asn Val Arg He Lys Leu Tyr Met Glu 

1 5 10 15 

ggc aca gtc aac aat cat cac ttc atg tgc gaa get gaa gga gag ggc 96 
Gly Thr Val Asn Asn His His Phe Met Cys Glu Ala Glu Gly Glu Gly 

20 25 30 

aag cca tac gag gga- act caa atg gag aac ata aaa gtc acc aaa gga 144: 

2/26 
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Lys Pro Tyr Glu Gly Thr Gin Met Glu Asn He Lys Val Thr Lys Gly 

• ■ 35 ''.y,' 40 .•^V ; -A;.f-;-\45 : ' • ; 

ggc cct ctg peg ttc tct ttt gat ate ttg acg cct aac tgc caa tat 192 

Gly Pro Leu Pro Phe Ser Phe Asp lie Leu Thr Pro Asn Cys Gin Tyr 

50 55 60 

gga age gta gee ata ace aag tat aca tea ggg att cca gac tac ttt 240 

Gly Ser Val Ala He Thr Lys Tyr Thr Ser Gly He Pro Asp Tyr Phe 

65 70 75 80 

aag caa tct ttt cct gaa gga ttt acc tgg gaa aga ace aca ate tac 288 

Lys Gin Ser Phe Pro Glu Gly Phe Thr Trp Glu Arg Thr Thr He Tyr 

85 90 95 

gaa gat ggg get tac ctt aca act caa caa gaa acc aaa ctt gat gga 336 

Glu Asp Gly Ala Tyr Leu Thr Thr Gin Gin Glu Thr Lys Leu Asp Gly 

100 105 110 : - 

aat tgc etc gtc tac aat att aaa ate ctt gga tgt aat ttt ccc ccc 384 

Asn Cys Leu Val Tyr Asn lie Lys He Leu Gly Cys Asn Phe Pro Pro 

115 120 125 

aat ggt cct gtg atg cag aag aaa acc caa ggc tgg gaa ccc tgt tgc 432 

Asn Gly Pro Val Met Gin Lys Lys Thr Gin Gly Trp Glu Pro Cys Cys 

130 135 140 

gag atg cgc tat aca cgt gat ggt gtg eta tgt ggc caa aca tta atg 480 

Glu, Met Arg Tyr Thr Arg Asp Gly Val Leu Cys Gly Gin Thr Leu Met 

145 150 155 160 

gca ctt aaa tgc gee gat ggg aac cac etc act tgc cat ctg aga act 528 

Ala Leu Lys Cys Ala Asp Gly Asn His Leu Thr Cys His Leu Arg Thr 

165 ; ■ 170 /V 175 

act tac agg tec aaa aag gca gca aag gcg ttg cag atg cca ccc ttc 576 
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Thr fyr Arg Ser Lys Lys Ala Ala Lys Ala Leu Gin Met Pro Pro Phe 

180 185 190 

cat ttt tea gac cat cgt cct gaa ata gtg aag gtt tea gag aac ggc 624 
His Phe Ser Asp His Arg Pro Glu He Val Lys Val Ser Glu Asn Gly 

195 200 205 

aca eta ttt gaa cag cac gaa agt tea gtg gee agg tac tgt caa aca 672 
Thr Leu Phe Glu Gin His Glu Ser Ser Val Ala Arg Tyr Cys Gin Thr 

210 215 , : 220 

tge cca tct aaa ctt ggt cac aat taa 699 
Cys Pro Ser Lys Leu Gly His Asn 
225 230 ; 

<210> 3 
<211> 17 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: Synthetic DNA 
<400> 3 

ggigsiccih tiscitt 17 

<210> 4 . . 

<211> 44 

<212> DNA J ; 

<213> Artificial Sequence 

<220> 

<223> Description of Artificial Sequence: Synthetic DNA 

4/26 
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<400> 4 

aactggaaga attcgcggcc gcagaatttt tttttttttt tttt 44 

<210> 5 
<211> 36 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: Synthetic DNA 
<400> 5 

ggccacgcgt cgactagtac gggiigggii gggiig 36 

<210> 6 
<211> 22 
<212> DNA ; 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: Synthetic DNA 
<400> 6 

agacgaggca atttccatca ag 22 

<210> 7 
<211> 20 
<212> DNA 

<213> Artificial Sequence 

<220>.„ •"; : - : 

<223> Description of Artificial Sequence: Synthetic DNA 

-5/26 " 
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<400> 7 



ggccacgcgt cgactagtac 



<210> 8 
<211> 24 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: Synthetic DNA 
<400> 8 

ggctacgctt ccatattggc agtt 24 

<210> 9 
<211> 30 
<212> DNA 

<2l3> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: Synthetic DNA 

<400> 9 : : . .'»■,;%-. 

cgggatccga ccatggcttc caaaatcagc 30 

<210> 10 
<211> 36 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: Synthetic DNA 
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<400> 10 

ccggaattct taattgtgac caagtttaga tgggca 36 

<210> ,11 , 
<211> 232 
<212> PRT 

<213> Cnidopus japonicus 
<400> 11 

Met Ala Ser Lys He Ser Asp Asn Val Arg He Lys Leu Tyr Met Glu • 

1 5 10 15 

Gly Thr Val Asn Asn His His Phe Met Cys Glu Ala Glu Gly Glu Gly 

20 25 30 

Lys Pro Tyr Glu. Gly Thr Gin Met Glu Asn He Lys Val Thr Lys Gly 

35 : 40 45 

Gly Pro Leu Pro Phe Ser Phe Asp lie Leu Thr Pro Asn Cys Gin Leu 

50 55 • ; 60 

Gly Ser Val Ala He Thr Lys Tyr Thr Ser Gly lie Pro Asp Tyr Phe 
65 : 70 75 ; 80 

Lys Gin Ser Phe Pro Glu Gly Phe Thr Trp Glu Arg Thr Thr He Tyr 

85 90 95 

Glu Asp Gly Ala Tyr Leu Thr Thr Gin Gin Glu Thr Lys Leu Asp Gly 

100 105 110 

Asn Cys Leu Val Tyr Asn lie Lys lie Leu Gly Cys Asn Phe Pro Pro 

115 120 125 < 

Asn Gly Pro Val Met Gin Lys Lys Thr Gin Gly Trp Glu: Pro Cys Cys 

130 135 144;: 

Glu Met Arg Tyr Thr Arg Asp Gly Val Leu Cys Gly Gin Thr Leu Met : 
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145 150 155 160 

Ala Leu Lys Cys Ala Asp Gly Asn His Leu Thx Cys His Leu Arg Thr 

165 170 175 

Thr Tyr Arg Ser Lys Lys Ala Ala Lys Ala Leu Gin Met Pro Pro Phe 

180 185 190 

His Phe Ser Asp His Arg Pro Glu He Val Lys Val Ser Glu Asn Gly 
195 200 ; ',v : ,;., 205 .... .. : ; 

Thr Leu Phe Glu Gin His Glu Ser Ser Val Ala Arg Tyr Cys Gin Thr 

210 215 220 

Cys Pro Ser Lys Leu Gly His Asn 
225 230 

<210> 12 
<211> 699 
<212> DNA 

<213> Cnidopus japonicus 
<400> 12 

atg get tec aaa ate age gac aat gta cgt ate aag tta tat atg gag 48 
Met Ala Ser Lys lie Ser Asp Asn Val Arg He Lys Leu Tyr Met Glu 

.1 ... ; 5 10 . 15 

ggc aca gtc aac aat cat cac ttc atg tgc gaa get gaa gga gag ggc 96 
Gly Thr Val Asn Asn His His Phe Met Cys Glu Ala Glu Gly Glu Gly 

20 25 V 30 

aag cca tac gag gga act caa atg gag aac ata aaa gtc acc aaa gga 144 
Lys Pro Tyr Glu Gly Thr Gin Met Glu Asn lie Lys Val Thr Lys Gly 

35 40 45 

ggc cct ctg ccg ttc tct ttt gat ate ttg acg cct aac tgc caa ctt 192 
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Gly Pro Leu Pro Phe Ser Phe Asp lie Leu Thr Pro Asn Cys Gin Leu 

50 55 60 

gga age gta gee ata acc aag tat aca tea ggg att cca gac tac ttt 240 
Gly Ser Val Ala He Thr Lys Tyr Thr Ser Gly He Pro Asp Tyr Phe 
65 70 75 80 

aag caa tct ttt cct gaa gga ttt acc tgg gaa aga acc aca ate tac 288 
Lys Gin Ser Phe Pro Glu Gly Phe Thr Trp Glu Arg Thr Thr He Tyr 

85 90 95 

gaa gat ggg get tac ctt aca act caa caa gaa acc aaa ctt gat gga 336 
Glu Asp Gly Ala Tyr Leu Thr Thr Gin Gin Glu Thr Lys Leu Asp Gly 

100 105 110 

aat tgc etc gtc tac aat att aaa ate ctt gga tgt aat ttt ccc ccc 384 
Asn Cys Leu Val Tyr Asn He Lys lie Leu Gly Cys Asn Phe Pro Pro 

■ 115 " ■ 120 ; , 125' 

aat ggt cct gtg atg cag aag aaa acc caa ggc tgg gaa ccc tgt tgc 432 
Asn Gly Pro Val Met Gin Lys Lys Thr Gin Gly Trp Glu Pro Cys Cys 

130 135 144 

gag atg cgc tat aca cgt gat ggt gtg eta tgt ggc caa aca tta atg 480 
Glu Met Arg Tyr Thr Arg Asp Gly Val Leu Cys Gly Gin Thr Leu Met 
145 150 155 160 

gca ctt aaa tgc gec gat ggg aac cab etc act tgc cat ctg aga act 528 
Ala Leu Lys Cys Ala Asp Gly Asn His Leu Thr Cys His Leu Arg Thr 

165 170 175 

act tac agg tec aaa aag gca gca aag gcg ttg cag atg cca ccc ttc 576 
Thr Tyr Arg Ser Lys Lys Ala Ala Lys Ala Leu Gin Met Pro Pro Phe 

180 185 190 

cat ttt tea gac cat cgt cct gaa ata gtg aag gtt tea gag aac ggc 624 
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His Phe Ser Asp His Arg. Pro Glu He Val Lys Val Ser Glu Asn Gly 

195 200 205 

aca eta ttt gaa cag cac gaa agt tea gtg gec agg tac tgt caa aca 672 
Thr Leu Phe Glu Glh His Glu Ser Ser Val Ala Arg Tyr Cys Gin Thr 

210 215 220 ' 

tgc cea tct aaa ctt ggt cac aat taa 699 
Cys Pro Ser Lys Leu Gly His Asn 
225 230 

<210> 13 
<2U> 232 
<212> PRT 

<213> Cnidopus japonicus 
<400> 13 

Met Ala Ser Lys He Ser Asp Asn Val Arg He Lys Leu Tyr Met Glu 

1 5 10 15 

Gly thr Val Asn Asn His His Phe Met Cys Glu Ala- Glu Gly Glu Gly 

20 25 30 : 

Lys Pro Tyr Glu Gly Thr Gin Met Glu Asn Tie Lys Val Thr Lys Gly 

35 ' ' 40. ' 45 V*/ 

Gly Pro Leu Pro Phe Ser Phe Asp lie Leu Thr Pro Asn Cys Gin Met 

50 55 60 

Gly Ser Val Ala lie Thr Lys Tyr Thr Ser Gly lie Pro Asp Tyr Phe 
65 70 75 80 

Lys Gin Ser Phe Pro Glu Gly Phe Thr Trp Glu Arg Thr Thr He Tyr 

85 ' 90 95 

Glu Asp Gly Ala Tyr Leu Thr Thr Gin Gin Glu Thr Lys Leu Asp Gly 

10/26 
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100 105 110 

Asn Cys Leu Val Tyr Asn lie Lys lie Leu Gly Cys Asn Phe Pro Pro 

115 . 120 : 125 

Asn Gly Pro Val Met Gin Lys Lys Thr Gin Gly ftp. Glu Pro Cys Cys 

130 . 135 .140 

Glu Met Arg Tyr Thr Arg Asp Gly Val Leu Cys Gly Gin Thr Leu Met 
145 150 155 160 

Ala Leu Lys Cys Ala Asp Gly Asn His Leu Thr Cys His Leu Arg Thr 

165 170 175 

Thr Tyr Arg Ser Lys Lys. Ala Ala Lys Ala Leu Gin Met Pro Pro Phe 

180 • 185 190 

His Phe Ser Asp His Arg Pro Glu lie Val Lys Val Ser Glu Asn Gly 

195 200 205 

Thr Leu Phe Glu Gin His Glu Ser Ser Val Ala Arg Tyr Cys Gin thr 

210 215 220 ; v 

Cys Pro Ser Lys Leu Gly His Asn 
225 230 

<210> 14 
<211> 699 
<212> DNA 

<213> Cnidopus japonicus 
<400> 14 

atg get tec aaa ate age gac aat gta cgt ate aag tta tat atg gag 48 
Met Ala Ser Lys lie Ser Asp Asn Val Arg lie Lys Leu Tyr Met Glu 

1 Vy:.}5.. ; . ; ; ::>.'' 10 X \V' ;: .'.'.- ' .15 

ggc aca gtc aac aat . cat cac ttc atg tgc gaa get gaa gga gag ggc 96 
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Gly Thr Val Asn Asn His His Phe Met Cys Glu Ala Glu Gly Glu Gly 

20 25 30 

aag cca tac gag gga act caa atg gag aac ata aaa gtc acc aaa gga 144 
Lys Pro Tyr Glu Gly Thr Gin Met Glu Asn He Lys Val Thr Lys Gly 

35 40 45 

ggc cct ctg ccg ttc tct ttt gat ate ttg acg cct aac tgc caa atg 192 
Gly Pro Leu Pro Phe Ser Phe Asp lie Leu Thr Pro Asn Cys Gin Met 

50 55 60 

gga age gta gec ata acc aag tat aca tea ggg att cca gac tac ttt 240 
Gly Ser Val Ala He Thr Lys Tyr Thr Ser Gly lie Pro Asp Tyr Phe 
65 70 75 80 

aag caa tct ttt cct gaa gga ttt acc tgg gaa aga acc aca ate tac 288 
Lys Gin Ser Phe Pro Glu Gly Phe Thr Trp Glu Arg Thr Thr He Tyr 

85 90 95 

gaa gat ggg get tac ctt aca act caa caa gaa acc aaa ctt gat gga 336 
Glu Asp Gly Ala Tyr Leu Thr Thr Gin Gin Glu Thr Lys Leu Asp Gly 

100 105 ; HO 

aat tgc etc gtc tac aat att aaa ate ctt gga tgt aat ttt ccc ccc 384 
i Asn Cys Leu Val Tyr Asn lie Lys lie Leu Gly Cys Asn Phe Pro Pro 

." 115 : • V 120 . 125 

aat ggt cct gtg atg cag aag aaa acc caa ggc tgg gaa ccc tgt tgc 432 
Asn Gly Pro Val Met Gin Lys Lys Thr Gin Gly Trp Glu Pro Cys Cys 

130 135 140 

gag atg cgc tat aca cgt gat ggt gtg eta tgt ggc caa aca tta atg 480 
Glu Met Arg Tyr Thr Arg Asp Gly Val Leu Cys Gly Gin Thr Leu Met 
145 150 155 160 

gca ctt aaa tgc gee gat ggg aac cac etc act tgc cat ctg aga act 528 
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Ala Leu Lys Cys Ala Asp Gly Asn His Leu Thr Cys His Leu Arg Thr 

165 170 175 

act tac agg tec aaa aag gca gca aag gcg ttg cag atg cca ccc ttc 576 
Thr Tyr Arg Ser Lys Lys Ala Ala Lys Ala Leu Gin Met Pro Pro Phe 

180 185 190 

cat ttt tea gac cat cgt cct gaa ata gtg aag gtt tea gag aac ggc 624 
His Phe Ser Asp His Arg Pro Glu He Val Lys Val Ser Glu Asn Gly 

195 200 205 

aca eta ttt gaa cag cac gaa agt tea gtg gee agg tac tgt caa aca 672 
Thr Leu Phe Glu Gin His Glu Ser Ser Val Ala Arg Tyr Cys Gin Thr 

210 -215 220 

tgc cca tct aaa ctt ggt cac aat taa 699 
Cys Pro Ser Lys LeU Gly His Asn 
225 230 ; 

<210> 15 
<211> 232 
<212> PRT 

<2i3> Cnidopus japonicus 
<400> 15 

Met Ala Ser Lys He Ser Asp Asn Val Arg He Lys Leu 

1 5 10 

Gly Thr Val Asn Asn His His Phe Met Cys Glu Ala Glu 

20 25 
Lys Pro Tyr Glu Gly Thr Gin Met Leu Asn lie Lys Val 
35 40 45 

Gly Pro Leu Pro Phe Ser Phe Asp lie Leu Thr Pro Asn 



Tyr Met Glu 
15 

Gly Glu Gly 
30 

Thr Lys Gly 
Cys Gin Met 
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50 55 60 

Gly Ser Val Ala He Thr Lys Tyr Thr Ser Gly He Pro Asp Tyr Gly 
65 70 75 80 

Lys Gin Ser Phe Pro Glu. Gly Phe Thr Trp Glu Arg Thr Thr He Tyr 

85 90 95 

Glu Asp Gly Ala Tyr Leu Thr Thr Gin Gin Glu Thr Lys Leu Asp Gly 

100 105 110 

Asn Cys Leu Val Tyr Asn He Lys lie Leu Gly Cys Asn Phe Pro Pro 

115 120 125 

Asn Gly Pro Val Met Gin Lys Lys Thr Gin Gly Trp Glu Pro Cys Cys 

130 135 140 

Glu Met Arg Tyr Thr Arg Asp Gly Val Leu Cys Gly Gin Thr Leu Met 
145 150 155 160 

Ala Leu Lys Cys Ala Asp Gly Asn His Leu Thr Cys His Leu Arg Thr 

165 . 170 175 

Thr Tyr Arg Ser Lys Lys Ala Ala Lys Ala Leu Gin Met Pro Pro Phe 

180 185 190 

His Phe Ser Asp His Arg Pro Glu He Val Lys Val Ser Glu Asn Gly 

195 200 205 

Thr Leu Phe Glu Gin His Glu Ser Ser Val Ala Arg Tyr Cys Gin Thr 
; 210 . 215 220 

Cys Pro Ser Lys Leu Gly His Asn 
225 230 

<210> 16 
<211> 699 
<212> DNA 
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<213> Cnidopus japonicus 
<400> 16 

atg get tec aaa ate age gac aat gta. 
Met Ala Ser Lys He Ser Asp Asn Val 

1 5 
ggc aca gtc aac aat cat cac ttc atg 
Gly Thr Val Asn Asn His His Phe Met 
20 25 
aag cca tac gag gga act caa atg ctt 
Lys Pro Tyr Glu Gly Thr Gin Met Leu 

35 40 
ggc cct ctg ccg ttc tct ttt gat ate 
Gly Pro Leu Pro Phe Ser Phe Asp He 

50 55 
gga age gta gec ata acc aag tat aca 
Gly Ser Val Ala He Thr Lys Tyr Thr 
65 70 
aag caa tct ttt cct gaa gga ttt acc 
Lys Gin Ser Phe Pro Glu Gly Phe Thr 
85 

gaa gat ggg get tac ctt aca act caa 
Glu Asp Gly Ala Tyr Leu Thr Thr Gin 

ioo 105 ; 

aat tgc etc gtc tac aat att aaa ate 
Asn Cys Leu Val Tyr Asn lie Lys lie 

115 120 
aat ggt cct gtg atg cag aag aaa acc 



cgt ate aag 
Arg He Lys 
10 

tgc gaa get 
Cys Glu Ala 

aac ata aaa 
Asn He Lys 

ttg.acg cct 
Leu Thr Pro 
60 

"tea ggg att 
Ser Gly He 
75 

tgg gaa aga 
Trp Glu Arg 
90 



tta tat 
Leu Tyr 

gaa gga 
Glu Gly 
30 

gtc acc 
Val Thr 
45 
aac tgc 
Asn Cys 

cca gac 
Pro Asp 

acc aca 
Thr Thr 



atg ctg 48 
Met Glu 
15 

gag ggc 96 

Glu Gly ... 

aaa gga 144 
Lys Gly 

caa tat 192 
Gin Met 

tac ggt 240 
Tyr Gly 
80 

ate tac 288 
lie Tyr 
95 

gat gga 336 
Asp Gly 



caa gaa acc aaa ctt 
Gin Glu Thr Lys Leu 
110 

ctt gga tgt aat ttt ccc ccc 384 
Leu Gly Cys Asn Phe Pro Pro 
125 

caa ggc tgg gaa ccc tgt tgc 432 
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Asn Gly Pro Val Met Gin Lys Lys Thr Gin Gly Trp Glu Pro Cys Cys 

130 135 140 

gag atg cgc tat aca cgt gat ggt gtg eta tgt ggc caa aca tta atg 480 
Glu Met Arg Tyr Thr Arg Asp Gly Val Leu Cys Gly Gin Thr Leu Met 
145 150 155 160 

gca ctt aaa tgc gec gat ggg aac cac etc act tgc cat ctg aga act 528 
Ala Leu Lys Cys Ala Asp Gly Asn His Leu Thr Cys His Leu Arg Thr 

165 170 175 

act tac agg tec aaa aag gca gca aag gcg ttg cag atg cca ccc ttc 576 
Thr Tyr Arg Ser Lys Lys Ala Ala Lys Ala Leu Gin Met Pro Pro Phe 

180 185 190 

cat ttt tea gac cat cgt cct gaa ata gtg aag gtt tea gag aac ggc 624 
His Phe Ser Asp His Arg Pro Glu He Val Lys Val Ser Glu Asn Gly 

195 200 205 

aca eta ttt gaa cag cac gaa agt tea gtg gec agg tac tgt caa aca 672 
Thr Leu Phe Glu Gin His Glu Ser Ser Val Ala Arg Tyr Cys Gin Thr 

210 215 220 

tgc cca tct aaa ctt ggt cac aat taa 699 
Cys Pro Ser Lys Leu Gly His Asn 
225 230 

<210> 17 
<211> 232 
<212> PRT 

<213> Cnidopus japonicus 
<400> 17 

Met Ala Ser Lys He Ser Asp Asn Val Arg He Lys Leu Tyr Met Glu 
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5 10 15 

Gly Thr Val Asn Asn His His Phe Met Cys Glu Ala Glu Gly Glu Gly 

20 : 25 . . 30 , : 

Lys Pro Tyr Glu Gly Thr Gin Met Glu Asn lie Lys Val Thr Lys Gly 

35 40 45 

Gly Pro Leu Pro Phe Ser Phe Asp He Leu Thr Pro Asn Cys Gin Phe 

50 55 60 

Gly Ser Val Ala He Thr Lys Tyr Thr Ser Gly He Pro Asp Tyr Phe 
65 70 75 80 

Lys Gin Ser Phe Pro Glu Gly Phe Thr Trp Glu Arg Thr Thr lie Tyr 

85 . 90 95 

Glu Asp Gly Ala Tyr Leu Thr Thr Gin Gin Glu Thr Lys Leu Asp Gly 

100 105 110 

Asn Cys Leu Val Tyr Asn lie Lys He. Leu Gly Cys Asn Phe Pro Pro 

115 120 ; 125 

Asn Gly Pro Val Met Gin Lys . Lys Thr Gin Gly Trp Glu Pro Cys Cys 

130 135 140 

Glu Met Arg Tyr Thr Arg Asp Gly Val Leu Cys Gly Gin -Thr Leu Met 
145 150 155 160 

Ala Leu Lys Cys Ala Asp Gly Asn His Leu Thr Cys His Leu Arg Thr 
165 170 175 : 

Thr Tyr Arg Ser Lys Lys Ala Ala Lys Ala Leu Gin Met Pro Pro Phe 

180 185 190 

His Phe Ser Asp His Arg Pro Glu lie Val Lys Val Ser Glu Asn Gly 

195 200 205 

Thr Leu Phe Glu Gin His Glu Ser Ser Val Ala Arg tyr Cys Gin Thr 
210 215 220 
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Cys Pro Ser Lys Leu Gly His Asn 
225 230 

<210> 18 
<211> 699 
<212> DNA 

<213> Cnidopus japonicus 
<400> 18 

atg get tec aaa ate age gac aat gta cgt ate aag tta tat atg gag 48 
Met Ala Ser Lys lie Ser Asp Asn Val Arg lie Lys Leu Tyr Met Glu 

5 10 15 

ggc aca gtc aac aat cat cac ttc atg tgc gaa get gaa gga gag ggc 96 
Gly Thr Val Asn Asn His His Phe Met Cys Glu Ala Glu Gly Glu Gly 

20 25 30 

aag cca tac gag gga act caa atg gag aac ata aaa gtc ace aaa gga 144 
Lys Pro Tyr Glu Gly Thr Gin Met Glu Asn lie Lys Val Thr Lys Gly 

.> ; .-;y 35- / ■ : - .'' 40 45 

ggc cct ctg ccg ttc tct ttt gat ate ttg acg cot aac tgc caa ttt 192 
Gly Pro Leu Pro Phe Ser Phe Asp He Leu Thr Pro Asn Cys Gin Phe 

' 50 : • • 55 :{ : ' 60 : 

gga age gta gee ata acc aag tat aca, tea ggg att cca gac tac ttt 240 
Gly Ser Val Ala lie Thr Lys Tyr Thr Ser Gly lie Pro Asp Tyr Phe 
65 70 75 80 

aag caa tct ttt Oct gaa gga ttt acc tgg gaa aga acc aca ate tac 288 
Lys Gin Ser Phe Pro Glu Gly Phe Thr Trp Glu Arg Thr Thr lie Tyr 

85 90 95 

gaa gat ggg get tac ctt aca act caa caa gaa acc aaa ctt gat gga 336 
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Glu Asp Gly Ala Tyr Leu Thr Thr Gin Gin Glu Thr Lys Leu Asp Gly 

100 105 110 

aat tgc etc gtc tac aat att aaa. ate ctt gga tgt aat ttt ccc ccc 384 
Asn Cys Leu Val Tyr. Asn lie Lys lie Leu Gly Cys Asn Phe Pro Pro ; 

115 120 125 

aat ggt cct gtg atg cag aag aaa acc caa ggc tgg gaa ccc tgt tgc 432 
Asn Gly Pro Val Met Gin Lys Lys Thr Gin Gly Trp Glu Pro Cys Cys 

130 135 140 

gag atg cgc tat aca cgt gat ggt gtg eta tgt ggc caa aca tta atg 480 
Glu Met Arg Tyr Thr Arg Asp Gly Val Leu Cys Gly Gin Thr Leu Met 
145 150 155 160 

gca ctt aaa tgc gec gat ggg aac cac etc act tgc cat ctg aga act 528 
Ala Leu Lys Cys Ala Asp Gly Asn His Leu Thr Cys His Leu Arg Thr 

165 170 175 

act tac agg tec aaa aag gca gca aag gcg ttg cag atg cca ccc ttc 576 
Thr Tyr Arg Ser Lys Lys Ala Ala Lys Ala Leu Gin Met Pro Pro Phe 

180 185; 190 

cat ttt tea gac cat cgt cct gaa ata gtg aag gtt tea gag aac ggc 624 
His Phe Ser Asp His Arg Pro Glu lie Val Lys Val Ser Glu Asn Gly 

195 200 205 

aca eta ttt gaa cag cac gaa agt tea gtg gec agg tac tgt caa aca 672 
Thr Leu Phe Glu Gin His Glu Ser Ser Val Ala Arg Tyr Cys Gin Thr 

210 215 220 

tgc cca tct aaa ctt ggt cac aat taa 699 
Cys Pro Ser Lys Leu Gly His Asn 
225 ; 230 
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<210> 19 
<211> 232 
<212> PRT 

<213> Cnidopus japonicus 
<400> 19 

Met Ala Ser Lys lie Ser Asp Asn Val Arg He Lys Leu Tyr Met Glu 

1 5 10 15 

Gly Thr Val Asn Asn His His Phe Met Cys Glu Ala Glu Gly Glu Gly 

20 25 30 

Lys Pro Tyr Glu Gly Thr Gin Met Glu Asn lie Lys Val Thr Lys Gly 

35 40 45 

Gly Pro Leu Pro Phe Ser Phe Asp Tie Leu Thr Pro Asn Cys Gin His 

50 55 '60 

Gly Ser Val Ala He Thr Lys Tyr Thr Ser Gly He Pro Asp Tyr Phe 
65 70 75 80 

Lys Gin Ser Phe Pro Glu Gly Phe Thr Trp Glu Arg Thr Thr lie Tyr 

: ' 85 ' ■ - 90 ' :/:. .. 95 . 

Glu Asp Gly Ala Tyr Leu Thr Thr Gin Gin Glu Thr Lys Leu Asp Gly 

100 105 110 

Asn Cys Leu Val Tyr Asn lie Lys lie Leu Gly Cys Asn Phe Pro Pro 

115 120 125 

Asn Gly Pro Val Met Gin: Lys Lys Thr Gin Gly Trp Glu Pro Cys Cys 

130 135 140 

Glu Met Arg Tyr Thr Arg Asp Gly Val Leu Cys Gly Gin Thr Leu Met 
145 150 155 160 

Ala Leu Lys Cys Ala Asp Gly Asn His Leu Thr Cys His Leu Arg Thr 
165 170 175 
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Thr Tyr Arg .Ser Lys Lys Ala Ala Lys Ala Leu Gin Met Pro Pro Phe 

180 185 190 

His Phe Ser Asp His Arg Pro Glu lie Val Lys Val Ser Glu Asn Gly 

195 200 205 

Thr Leu Phe Glu Gin His Glu Ser Ser Val Ala Arg Tyr Cys Gin Thr 

210 215 220 

Cys Pro Ser Lys Leu Gly His Asn 
225 230 

<210> 20 
<211> 699 
<212> DNA 

<213> Cnidopus japonicus 
<400> 20 

atg get tec aaa ate age gac aat gta cgt ate aag tta tat atg gag 48 
Met Ala Ser Lys lie Ser Asp Asn Val Arg lie Lys Leu Tyr Met Glu . 

1 5 10 15 

ggc aca gtc aac aat cat cac ttc atg tgc gaa get gaa gga gag ggc 96 
Gly Thr Val Asn Asn His His Phe Met Cys Glu Ala Glu Gly Glu Gly 

20 25 30 

aag cca tac gag gga act caa atg gag aac ata aaa gtc acc aaa gga 144 
Lys Pro Tyr Glu Gly Thr Gin Met Glu Asn He Lys Val Thr Lys Gly 

35 40 45 

ggc cct ctg ccg ttc tct ttt gat atcttg acg cct aac tgc caa cat 192 
Gly Pro Leu Pro Phe Ser Phe Asp lie Leu Thr Pro Asn Cys Gin His . 

■ so : f. : : :r 55 ; . :v -- ; : 60 

gga age gta gec ata acc aag tat aca tea ggg att cca gac tac ttt 240 
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Gly Ser Val Ala He Thr Lys Tyr Thr Ser Gly He Pro Asp Tyr Phe :\ 
65 70 75 80 

aag caa tct ttt cct gaa gga ttt acc tgg gaa aga ace aca ate tac 288 
Lys Gin Ser Phe Pro Glu Gly Phe Thr Trp Glu Arg Thr Thr He Tyr 

85 90 95 

gaa gat ggg get tap ctt aca act caa caa gaa acc aaa Ctt gat gga 336 
Glu Asp Gly Ala Tyr Leu Thr Thr Gin Gin Glu Thr Lys Leu Asp Gly 

100 105 110 

aat tgc etc gtc tac aat att aaa ate ctt gga tgt aat ttt ccc ccc 384 
Asn Cys Leu Val Tyr Asn He Lys He Leu Gly Cys Asn Phe Pro Pro 

115 120 125 

aat ggt cct gtg atg cag aag aaa acc caa ggc tgg gaa ccc tgt tgc 432 
Asn Gly Pro Val Met Gin Lys Lys Thr Gin Gly Trp Glu Pro Cys Cys 

130 135 140 

gag atg cgc tat aca cgt gat ggt gtg eta tgt ggc caa aca tta atg 480 
Glu Met Arg Tyr Thr Arg Asp Gly Val Leu Cys Gly Gin Thr Leu Met 
145 150 155 160 

gca ctt aaa tgc gec gat ggg aac cac etc act tgc cat ctg aga act 528 
Ala Leu Lys Cys Ala Asp Gly Asn His Leu Thr Cys His Leu Arg Thr 

165 170 175 

act tac agg tec aaa aag gca gca aag gcg ttg cag atg cca ccc ttc 576 
Thr Tyr Arg Ser Lys Lys Ala Ala Lys Ala Leu Gin Met Pro Pro Phe 

180 185 190 

cat ttt tea gac cat cgt . cct gaa ata gtg aag gtt tea gag aac ggc 624 
His Phe Ser Asp His Arg Pro Glu lie Val Lys Val Ser Glu Asn Gly 

195 200 205 

aca eta ttt gaa cag cac gaa agt tea gtg gec agg tac tgt caa aca 672 
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Thr Leu Phe Glu Gin His Glu Ser Ser Val Ala Arg Tyr Cys Gin Thr 

.210 215 • 220 

tgc cca tct aaa ctt ggt cap aat taa 699 
Cys Pro Ser Lys Leu Gly His Asn 
'225 ' : : 230' ■' 

<210> 21 
<211> 232 
<212> PRT 

<213> Cnidopus japonicus 
<400> 21 

Met Ala Ser Lys He Ser Asp Asn Val Arg He Lys Leu Tyr Met Glu 

1 5 10 15 

Gly Thr Val Asn Asn His His Phe Met Val Glu Ala Glu Gly Glu Gly 

20 25 30 

Lys Pro Tyr Glu Gly Thr Gin Met Glu Asn lie Lys Val Thr Lys Gly 

35 40 45 

Gly Pro Leu Pro Phe Ser Phe Asp He Leu Thr Pro Asn Cys Gin Met 

50 55 60 

Gly Ser Val Ala He Thr Lys Tyr Thr Ser Gly lie Pro Asp Tyr Phe 
65 70 75 80 

Lys Gin Ser Phe Pro Glu Gly Phe Thr Trp Glu Arg Thr Thr lie Tyr 

85 90 95 

Glu Asp Gly Ala Tyr Leu Thr Thr Gin Gin Glu Thr Lys Leu Asp Gly 

100 / 105 no 

Asn Cys Leu Val Tyr Asn lie Lys He Leu Gly Cys Asn Phe Pro Pro 
" 115 120 125 
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Asn Gly Pro Val Met Gin Lys Lys Thr Gin Gly Trp Glu Pro Ser Cys 

130 135 140 

Glu Met Arg Tyr Thr Arg Asp Gly Val Leu Cys Gly Gin Thr Leu Met 
145 150 155 160 

Ala Leu Lys Cys Ala Asp Gly Asn His Leu Thr Cys His Leu Arg Thr 

165 170 175 

Thr Tyr Arg Ser Lys Lys Ala Ala Lys Ala Leu Gin Met Pro Pro Phe 

180 185 190 

His Phe Ser Asp His Arg Leu Glu He Val Lys Val Ser Glu Asn Gly 

195 200 205 

Thr Leu Phe Glu Gin His Glu Ser Ser Val Ala Arg Tyr Cys Gin Thr 

210 215 220 

Cys Pro Ser Lys Leu Gly His Asn 
225 230 

<210> 22 
<211> 699 
<212> DNA 

<213> Cnidopiis japoriicus 
<400> 22 V 

atg get tec aaa ate age gac aat gta cgt ate aag tta tat atg gag 48 
Met Ala Ser Lys He Ser Asp Asn Val Arg He Lys Leu Tyr Met Glu 

15 10 15 

ggc aca gtc aac aat cat cac ttc atg gtc gaa get gaa gga gag ggc 96 
Gly Thr Val Asn Asn His His Phe Met Val Glu Ala Glu Gly Glu Gly 

20 25 30 

aag cca tac gag gga act caa atg gag aac ata aaa gtc acc aaa gga 144 
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Lys Pro Tyr. Glu Gly Thr Gin Met Glu Asn He Lys Val Thr Lys Gly 

35 40 45 

ggc cct ctg peg ttc tct ttt gat ate ttg acg cct aac tgc caa tat 192 
Gly Pro Leu Pro Phe Ser Phe Asp He Leu Thr Pro Asn Cys Gin Met 

■. 50 55 ; 60 ... 

gga age gta gee ata ace aag tat aca tea ggg att cca gac tac ttt 240 
Gly Ser Val Ala He Thr Lys Tyr Thr Ser Gly lie Pro Asp Tyr Phe 
65 70 75 80 

aag caa tct ttt cct gaa gga ttt acc tgg gaa aga acc aca ate tac 288 
Lys Gin Ser Phe Pro Glu Gly Phe Thr Trp Glu Arg Thr Thr lie Tyr 

85 90 95 

gaa gat ggg get tac ctt aca act caa caa gaa acc aaa ctt gat gga 336 
Glu Asp Gly Ala Tyr Leu Thr Thr Gin Gin Glu Thr Lys Leu Asp Gly 

100 105 110 

aat tgc etc gtc tac aat att aaa ate ctt gga tgt aat ttt ccc ccc 384 
Asn Cys Leu Val Tyr Asn lie Lys lie Leu Gly Cys Asn Phe Pro Pro 

' • 'U5 . 120 .; 125 

aat ggt cct gtg atg cag aag aaa acc caa ggc tgg gaa ccc agt tgc 432 
Asn Gly Pro Val Met Gin Lys Lys Thr Gin Gly Trp Glu Pro Ser Cys 

130 135 140 

gag atg cgc tat aca cgt gat ggt gtg eta tgt ggc caa aca tta atg 480 
Glu Met Arg Tyr Thr Arg Asp Gly Val Leu Cys Gly Gin Thr Leu Met 
145 150 155 160 

gca ctt aaa tgc gec gat ggg aac cac etc act tgc cat ctg aga act 528 
Ala Leu Lys Cys Ala Asp Gly Asn His Leu Thr Cys His Leu Arg Thr 

165 .• '.. 170 175 

act tac agg tec aaa aag gca gca aag gcg ttg cag atg cca ccc ttc 576 
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Thr Tyr Arg Ser Lys Lys Ala Ala Lys Ala Leu Gin Met Pro Pro Phe 

180 185 190 

cat ttt tea gac cat cgt ctt gaa ata gtg aag gtt tea gag aac ggc 624 
His Phe Ser Asp His Arg Leu Glu lie Val Lys Val Ser Glu Asn Gly 

195 200 205 

aca eta ttt gaa cag cac gaa agt tea gtg gee agg tac tgt caa aca 672 
Thr Leu Phe Glu Gin His Glu Ser Ser Val Ala Arg Tyr Cys Gin Thr 

210 215 . 220 

tgc cca tct aaa ctt ggt cac aat taa 699 
Cys Pro Ser Lys Leu Gly His Asn 
225 230 
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